Preface
appears on the TV screen. Our weather watch is a ''pandemic alert'' when a major antigenic change is detected. When I was asked to be a dinner speaker at this meeting, I
The report of the Federal Interagency Working Group [3] , accepted that kind invitation, believing that both you and I in progess, takes great pains to define a pandemic, and rightly would be sufficiently under the influence of a postreception so, because upon this definition hinges the action plan. Alglow that my ruminations on things past would not be too though I am in full accord with the definition given, I wish unpleasant for either of us. However, meeting the exigencies to point out that defining a pandemic is a little like defining of programming, my status has changed to that of luncheon pornography -we all ''know it when we see it,'' but the speaker, a position in the hierarchy of show business someboundaries are a little blurred. Among other things, these where between the jugglers and the dog act. That may turn out blurred boundaries are the substance of a research agenda of to be appropriate, because I'd like take this opportunity to unresolved problems from the past, which I believe we must juggle a few unrelated questions about pandemics that linger address promptly. Looking back, I find many unanswered queson, unanswered, despite the power of new technology and the tions, the answers to which bear importantly on what to expect present abundance of talented investigators.
in the future. The successive appearance of influenza A virus major antigenic variants in 1947, 1957, and 1968 suggested to me, 20 years ago, an emerging decennial pattern of pandemic occurHistorically Remote and Previrology Pandemics rence, perhaps related to jet-age travel, and therefore the possibility of pandemic prediction [1, 2] . It is obvious now that Although serologic archeology reaches back into the midthere is no periodicity of pandemics. We now confront a chaotic 19th century and gives important hints of a prior presence of pattern with the unwelcome persistence of H3N2, the premature H2-and H3-like viruses, the evidence is certainly not definitive, return of H1N1, and their unexpected coexistence since 1977.
given our growing appreciation of shared epitopes even among What, then, are we planning for? In this interpandemic period strains of different subtypes [4, 5] . This is an important question we are planning for annual epidemics equivalent to hurricanes because it bears not only on predictions of immune status in in the south Atlantic. We know that they will occur each year populations yet to be challenged but on the puzzling question at the same season, will have different names, and will be variable of virus recycling. Should we look for N8 in the future as a in severity. In the case of pandemics, we are planning for the neuraminidase, which, attached to H3, once ''made it'' in the equivalent of a tornado in Massachusetts-rare and completely human population about a century ago [6] ? unpredictable until the last minute, when a ''weather watch''
Looking way back to the 17th and 18th centuries, Hirsch [7] describes 9 instances between 1693 and 1873 in which human and equine epidemics were concurrent. Does this reflect the greater density of the horse population at that time, and, if The pandemic virus of 1968 had unusual communicability to have been no less than in epidemics described earlier [10] .
(reviewed in [15] ). Laboratory infections were more common This epidemic was followed by and overlapped with another, as than previously seen, and an unusual number of animal species the wards filled again, this time with patients with streptococcal was infected. [11] . This failure appears to have been greater than 50% against Hong Kong (H3N2) challenge. In the absence of might be accounted for by drift, as we now see it. Yet, subse-N2 antibody, the epidemic by this unusually invasive virus quently, vaccine containing the 1947 strain was just as effective might have been even worse. as a 1955 vaccine in a 1956 H1N1 epidemic. In other words, more H1 antigenic change apparently happened in the 3-year interval between 1943 and 1947 than in the 9 years between
The Question of Virulence 1947 and 1956. In fact, Dowdle and colleagues [12] , in a retrospective study of antigenic relatedness among influenza A Influenza viruses, by themselves, can kill (reviewed in [19] ). viruses, found the Weiss (1943) and FM1 (1947) strains to This was true in 1918, it was true in 1957 and 1968, and it have very little similarity in reciprocal HI tests. (In the months has been true even during the interpandemic periods. It is also following this talk, experiments in my laboratory have contrue that the vast majority of influenza deaths reflect secondary firmed this point, and with HI, neuraminidase-inhibition, and bacterial infection of the lung [19, 20] . Recent evidence points plaque-reduction neutralization tests, have shown that antisera to the possible participation of bacteria not only as opportunisto PR8 and Weiss viruses fail to inhibit FM-1 virus.) A 9-year tic invaders of virus-damaged bronchioles, but as enhancers of interval also spanned the 1934 -1943 period, at the end of virus virulence by facilitating hemagglutinin cleavage [21] . On which a change in vaccine formula seemed warranted. The our research agenda should be further investigation of this 1943 strain was, in fact, not yet widely prevalent but, somewhat copathogenicity at a time when we appear to be slipping back presciently, was viewed by Thomas Francis as the harbinger toward a preantibiotic era reminiscent of 1918. of the epidemics that followed.
On a separate point, there is a feeling that the H1N1 strains in general are intrinsically milder. If so, then the low mortality Do We Have Any Basis for Predicting the Identity of seen in 1947 cannot be invoked as an argument against its HxNx, HxN1, or HxN2? classification as a true pandemic. However, Semple [13] 
